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EXECUTIVEBUMMARY

The upland game hunting resources available in Idaho are unique, not only in the West, but nationally, because of
the diversity of species and habitats available to hunters. In gersmratons are structured to maximize hunter
opportunity. These seasonsqvide for abundant youth hunting and mentoring opportunities, as upland game
hunting isoften considered a good way to introduce people to hunting.
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strategies focused on maintaining and improving habitat quality and quantity, developing consistent harvest
strategies, and improving population monitoring techniques.

Thisrevisionof the upland game management plarill provide guidanceo the Depatment to implement
management actions that will enhance upland game habitat and populations, and provide recreational hunting
opportunities that reflect preferences of Idaho huntef® better understand the views of upland game hunters in
Idahoand informmanagement guidance for this planning procase Department conducted an opinion survey of
hunting license buyers during August 2018.

This plan will function as the action plan for upland game management in Idaho. Major issues that affect upland
game spcies are identified, and will help guide the overall direction for upland game management during the next
6 years (2012024). This plan will guide the Department in annual work plan development and program
prioritization, and provide guidance on developnt of regulatory recommendations.

As such,he Plan identifies 3 main priorities to address during the next planning period:

1 Population and harvest monitoring
1 Habitatimprovementand management
1 Hunting access.

These priorities were identified by theoland gameplanmingteam as issues that need to be addressed to improve
upland game management and hunter opportuniurthermore, responses to the upland game opinion survey
reinforced the importance of habitainprovements andnanagement, anéhcreasechunter accessgor upland

game hunters in Idaho.

Population and Harvest Monitoring For most upland game species, lack of efficient and reliable monitoring
technigues remain a management issue. It is difficult to estimate population size for most uplandjpecies

because of their secretive nature and wide distribution across a variety of habitat types. Unlike some big game
species that congregate on winter range (i.e., mule deer and elk), most upland game species do not concentrate in
areas where they canasily be counted; therefore, efforts to estimate upland game populations are not cost
effective. Consequently, the Department has relied on 2 primary sources of data for monitoring upland game
trends: harvest data and data gathered on roadside surveys.

TheDepartment does not have an efficient method to survey hunters who pursue upland game. Without a way to
target upland game hunters, surveys have been sent to a random sample of hunting license buyers. Respondent
answers are then extrapolated to all actirenting licenses. While this method does result in metrics that include
harvest estimates and hunter numbers, current estimates are imprecise. The Department will explore new
methods to obtain accurate trend information.



Each fall Department biologistgollect hunterharvested wingsit access points tpopular hunting areagzrom
these wingshiologists can identify age, and sometimes sex, of harvested Hitasproportionof juveniles to
adults in the harvest provides an iexiof annualproductivity. Unfortunately, the number of wings collected is a
smallproportion of total harvest, and oftecomefrom only a few locationsTo address these issues, the
Department will standardize and expand the wing collection program to obtaire mamprehensive indices to
annual upland game bird productivity

The Department conductstandardized roadside surveystrack upland game trendd$dowever, these surveys are
most effective for agriculturelependent species such as pheasants, and havtetl applicability to species that
inhabit more rugged country, such as chukars or forest grouse. Furtherthergalue of these routes to index
populations has declineasthe landalongmanyroadside routs has been developed/anages need to evaluate
these data collectioprogramsfor their managemenutility and public information. Efforts that do not provide
useful information will be discontinued. The Department will investigate and implement new methasdsviey
populationsandimprove annual moitoring (i.e., modeling efforts that consider weather and vegetative indices in
relation to annual harvest).

Habitat Improvementand Management- Habitat management is the most important component to sustain
upland game populations. Additionally, respontieto the upland game opinion survey believe habitat
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- Longterm population trends of upland game species are determined by the quality and quantity of
available habitat.

- Annual (shortterm) population levels fluctuate primarily in response to weather conditions during
the nesting, brooerearing and/or winter periods.

Upland game species are associated with either natural landscapes or agrigelatesl habitats. Those

occupying natural habitats are subject to natural (e.g., wildfire), and human disturbances (e.g., timber harvest,
grazing), but require less intensive habitat management because they are found primarily on large tracts of public
lands. However, those speciesasiated with agriculture have been impacted by changes in agricultural practices
and development that have reduced the amount of available habitat. As such, the future of upland game species
associated with agriculture will depend on private land managaraed federal Farm Bill programs. In Idaho,

there are 15.9 million acres of private land (31% of state), much of which is in agricultural production.

For those species that primarily reside on public lands, the Department will continue to work with ipagercies

and provide technical input that will help inform management decisions that protect and improve upland game
habitat (e.g., nesting and broemaring cover, riparian habitat areas, etc.). Furthermore, the Department will

provide technical and/ofinancial assistance to conduct cooperative restoration and rehabilitation of diverse

habitats across land ownership boundaries. These actions are in line with opinion survey results that suggest forest
grouse and chukar hunting are among the activitieln@ game hunters most prefer.

Respondents to the upland game opinion survegntified wild pheasants athe upland game species they like to
hunt the most Consequently, the Department will continue to leverage funds with other funding sources and
partners to maintain and improve upland game habitat on private lands. Furthermore, Focus Areas will be
identified within each region of Idaho where Departmeraf§will strategically focus habitat improvement efforts
that benefit agriculturerelated, forestdependent, or rangelandependent species. The Department will seek
opportunities to provide stocked pheasant hunting opportunities in regions of the statgengufficient habitat is



not available to support abundant populations. This could include opportunities on Wildlife Management Areas or
Access Yes! properties.

Access Recent surveys (i.e., upland game and widtided deer) indicate Idaho hunters wouide additional
opportunities for access to hunt on private lands. Furthermde lack of access has been identified as a
obstacleto the number of people who take pairt hunting and shooting sport€puncil to Advance Hunting
and the Shooting SporZ16. Consequently, the Department will continue to seek opportunities to secure
private land access for hunting upland game species.

The actions identified in this plan will benefit upland game species, their associated habitats, and sportsmen in
Idaho.The Department is committed to establishing collaborative working relationships with stakeholders to
maintain upland game populations into the future.
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INTRODUCTION

Idaho offers a multitude of upland game hunting opportunities. The unique geography and varied habitats in Idaho
support4 species of upland game animals and 13 species of upland game birds.

Hunters can pursue both upland game animals and birds in Idaho. Cottontail rabbits and snowshoe hares, as well
as red squirrels are widespread and abundant. Three species of forest grdusky, ruffed, and spruogand?2

species of prairie grousgeColumbian sharpailed and saggrousec are all native to the state. Idaho also offers

some of the best chukar and gray partridge hunting in the West, not to mention robust populationkfomiza

quail. Forest grouse, chukar and gray partridge thrive on large tracts of public ground, and are available to
everyone willing to make the effort to hunt them. Historically, Idaho was a destination pheasant hunting location,
but populations have eclined because of changes in farming practices and the resultant loss of habitat.

The upland game hunting resources available in Idaho are unique, not only\iletbte but nationally, because of
the diversity of species and habitats available to hunt8esasons and bag limits are structured to maximize hunter
opportunity. Upland game hunting typically involves more movemeand less sitting, than big gameor

waterfowl hunting, and can provide multiple opportunities throughout the course of a huns. fitaivides new
hunters with the opportunity to hone their skills and practice gun safety.

PURPOSE

Idaho Code 3@.03 establishes statewide policy for wildlife, and can be paraphrased as: all wildlife will be
preserved, protected, perpetuated, and managedtovide continuous supplies for hunting, fishing, and trapping.
The Idaho Fish and Game Commission (Commission) is charged with administering state wildlgagbolicy
provides direction tahe Idaho Department of Fish and Game (hereafter Department).

Idaho Code 62903 requires state agencies to develop strategic plans that express how they will meet core
mission requirements. Plans must identify outcotresed goals and performance measures.

Thisrevisionof the upland game management plavill provide guidanceo the Department to implement
management actionthat will enhance upland game habitat and populatipasd provide recreational hunting
opportunities that reflecturrent preferences ofdahohunters This plan will function as the action plaor upland

game management in Idaho. Major issues that affect upland game species are ideatifledill guide theoverall
direction for upland game management during the néyears (2012024). Although not regulatory (e.g., statute

or rule), the pla does incorporate Commission policy and provide management direction to the Department. This
plan will guide the Department in annual work plan development and program prioritization, and provide guidance
on development of regulatory recommendations.

ThePlan identifies 3 main priorities to address during the next planning period:

1 Population and harvest monitoring
1 Habtat development and management
1 Hunting access.

These priorities were identified by the upland game planning team as issues to be addmessptbve upland
game management and hunter opportunifyurthermore, responses to the upland game opinion survey
reinforced the importance of habitat improvements and management, and increased hunter acceptafat
game hunters in Idaho.



UPLANDGAMERESOURCES

Upland game are separated into upland game animals and upland game birds. Upland game animals in this plan
include4a LISOASa 2F YIFYYlFIfa GKFd FNB yFrGAGBS (2 Siviblgus2 ® ¢ KSe& |
nuttallii), pygmyrabbit Brachylagus idahoengjssnowshoe hareLgpus americanjsandAmerican red squirrel

(Tamiasciurus hudsonicu#lthough each of these adassified as upland game animals in Idaho (IDAPA

13.01.06), there currently is not a hunting season for pygabbit.

There are 10 species of upland game birds included in the plan. These birds are gallinarcelniockenlike

species, and are yeaound residents in Idahd’hey are typically headyodied, with short, rounded wings and
strong4-toed feet, adaped for scratching the ground and runnirithey have short, stout beaks and strong breast
muscles for fast flighfThey are often gregarious, and are important as game birds for recreational huBixngt
these species have been introduced into Idalddrom other parts of North America, including California quail
(Callipepla californica Gambel's quailQallipepla gambeliiand bobwhite quail@olinus virginiangsand3 from
Eurasia, including the riagecked pheasanfRhasianus colchichschukar paridge (Alectoris chukgr and gray
partridge Perdix perdix Four other gallinaceous species are native to Idamountain quail Qreortyx pictuy

dusky grouseliendragapus obscurysuffed grouseBonasa umbellysand spruce grous®€ndragapus
canadensiks Each of these species is classified as a game bird in Idaho (IDAPA 13.01.06), but mountain quail and
DFY0oStQa ljdzZt Af FNBE Odz2NNByidfe y2i4 KdzyiSR Ay LRIFIK2®

There are3 other upland game birds found in Idaho that are not included in this plan. Two are native species
Greater saggjrouse Centrocercus urophasianuand Columbian sha#ailed grouse Tympanuchus phasianellus
columbianug whichhave their own managementanhs (daho Saggrouse Advisory Committee 2006aho

D2 @S NY 2-giduse Tdsk Fise 2018aho Department of Fish and Ga2@15. The other species, wild
turkey Meleagris gallopavp was introduced to Idaho from other parts of North America. The Beyant will
conduct a separate management planning process for wild turk2@19due to the unique management
challenges they present across the state.



FORESGROUSE

Forest grouse in Idahodfude ruffed grouse, duslgrouse, and spruce grouse, altina to the state. The highest
densities of ruffed grouse occur in northern Idaho, but good populations can also be found in the mountains of
central, eastern, and southeastern Idaho. Dusky grouse are distributed throughout the state, but are the most
comnon of the3 species in southern Idaho. Spruce grouse distribution is patchier, but they are generally found in
dense conifer forests, mostly from the Salmon and Payette river drainages north.

RUFFEOGROUSE

Ruffed grouse occur in a variety of forest habitditoughout Idahobut are generallyfound in areasith some
deciduous trees, especially asp@figurel). In Idaho, ruffed grouse are frequently associated with riparian areas,

or moist brushy areas sues north facing slopes and draws. Disturbances such as fire and logging often create the
early seralstage habitats that favor ruffed grouse. Optimal yeaund cover includes a mosaic of forest age

classes with stands of young and older forests clos¢dyspersed (Atwater and Schnell 1989, Rusch 2Gfl0).

Ruffed grouse feed on a variety of plants and invertebrates. Their diets shift seasonally as various food resources
become available (Rusch et al. 2000). In winter they feed on buds and twigsoofsvshrubs and trees. From

spring through fall they feed on leaves, buds, flowers, and fruit at the groamdi shrublayer.

During the breeding season, male ruffed grouse use early-stagé habitats with high stem densities, good
groundlevel visibity, and dense overstory cover for drumming sites (Palmer 1963, Boag and Sumanik 1969, Rusch
and Keith 1971, Boag 1976, DeStefano and Rusch 1984). Females nest in hardwood or aspen stands with open
understories (Johnsgard and Maxson 1989). Nests arelacdhe ground typically at the base of a tree, stump,

or shrub, or in deadfall. In Idaho, ruffed grouse broods use sites with dense herbaceous understory (Stauffer and
Peterson 1985).

Viability of ruffed grouse populations depends largely on the mainteeaf suitable habitat, particularly early
successional deciduous habitats adjacent to older forest stands. Potential threats to ruffed grouse habitat in Idaho
include fire suppression policies that impede aspen regeneration (see Shepard et al. 20gstadk grazing

that results in degradation of dense understory vegetation preferred during the breeding season (Marshall 1946,
Tewksbury et al. 2002). Timber harvest may benefit ruffed grouse if it results in regeneration of young forest
stands and/or anosaic of forest agelasses, but harvest of mature aspen or forestry practices that degrade

riparian areas or result in erosion and/or loss of water retention could be detrimental.

DUSKYGROUSE

Dusky grousealso called blue grousare present throughotthe forested portions of Idaho particularly where
Douglasfir is present (Figurg). They are locally migratory, moving to higher elevations in the winter where they
feed primarily on conifer needles. Their distribution may be determined by proximgyit#ble breeding habitat

to montane forest winter habitat. Dusky grouse diets change seasonally and include leaves, flowers, berries,
conifer needles, and invertebrates.

During the breeding season, dusky grouse may be found in steyipe or grasslandoenmunities along the edge

of montaneforest communities, or in alpine/subalpine transitional areas (Zwickel and Bendell 2004)-s&ywpb

and grassland habitats typically used by dusky grouse are dominated by bigreageand/or bitterbrush and

mixtures of bunchgrasses. Shrskeppe and forest breeding habitats are often mixed with aspen which is used
selectively by breeding males. Females select nest sites on the ground outside of male territories (Zwickel 1992).
Nests are usually well concealed, pb$sunder logs, near low branches, or in bunchgrasses. Chicks feed mainly on



small invertebrates found in open areas of the breeding range. Intmidte summerbroods move to more
mesic sites as vegetation dries (Zwickel 1973).

A rugged mountain habitdas helped protect the species; nevertheless habitat loss and degradation are threats

to localized populations. Although impacts of forestry practices on dusky grouse are poorly understood, logging at
higher elevations may negatively impact winter randasestock grazing in breeding habitats may negatively

impact reproduction. Fire suppression may lead to loss of aspen communities and thus important breeding
habitats (Storch 2007).

SPRUCKROUSE

Spruce grouse are closely associated with conifer dorath&drests. The distribution of this species in Idaho
represents the southermost extent of their range in North America (Fig@)eSpruce grouse appear to be partial
migrants in that some members of populations migrate while others remain resident.arbdgrgely herbivorous,
relying heavily on needles of pine and spruce, but also feed on flowers, forbs, fruit and small arthropods.

In the breeding season, female spruce grouse select habitats where more food is available in the low shrub and
herb layer(Naylor and Bendell 1989). In contrast males choose territorial sites with greater canopy cover and stem
density (Mclachlin 1970). Spruce grouse nest on the ground, selecting sites with overhead cover, usually at the
base of a conifer. Hens with broods feesites with more open canopies, presumably in areas that offer more
abundant forbs and arthropods.

Spruce grouse populations are tightly linked to successional dynamics driven by forest disturbance. Fire can
provide renewed patches of habitat in mosafEdlison 1975). Timber harvest may be beneficial or detrimental
depending on the resulting structure and composition of stands. Because so little is known about the species
across its range, more research is needed to provide guidelines on the relgtidrethieen forest management
practices and spruce grouse populations.

HARVEST

Early research on ruffed grouse assumed harvest mortality of ruffed grouse to be compensatory to natural
mortality (Palmer and Bennett 1963, Fischer and Keith 1974), but teifmgtelemetry, Small (1991) concluded
that hunting mortality of ruffed grouse was partially additive, with immigration sustaining populations.

Research suggests harvest of dusky grouse may only have minor influence on population turnover or spring
densities (Mussehl 1960, Zwickel 1982, Hoffman 1985). Additionally, seasonal migration to rugged areas may
reduce hunting effects (Zwickel 199Pusky grouse are lonlived with lower reproductive rates than many
upland bird species, which suggests they rhaynae susceptible to overharvest.

Spruce grouse have smaller clutch sizes than either ruffed or dusky grouse (Johnsgard 1973, Ellison 1974), but
Ellison (1974) found high nest success and chick syrwitiddhsuggestd higher productivity than indicated by

clutch sizealone Ellison (1974) also found high annual mortality in spruce grouse and concluded allowable autumn
harvest may be higher than that of other forest grousewever Bergerud (1988uggestd harvest mortality in

spruce grouse was additive.

Seasonshag and possession limits are $at forest grousen the aggregatenot for individual species$n terms of
numbers of hunters and hunter days expended, forest grouse currently attract more attention from Idaho
sportsmen than other upland game species, including pheasants (App8néinm 20082017, approximately
22,200 hunters spent 177,500 daysharvest78,800 forest grousannually; harvest rangefilom 59,400 to
93,200. The number of birds harvested per day by hunters has averaged 0.55 froB®00(Figuret). The



number of forest grouse hunters and harvest has generally declined over thielzesde. In the northern half of
the state, forest grouse are certainly the most sought after and harvested upland game species.
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QUAIL

Four species of quail occurinidahp F t AF2NY AL S DFYoStQazr y2NIKSNY 0206KA0GS
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For all quail species, abundancénftuenced by a combination of habitat availability and quality, and patterns and

timing of rainfall. Although weather conditions during winter, nesting brabd-rearing periods may cause large

annual fluctuations in quail populations, loteym trends in abundance are generally determined by habitat

quality and its effect on survival. A wide array of factors influence habitat conditions, including cemaimgfa

practices (e.gmowing pivot corners and fendaes, crop conversion from small grains), livestock grazing, fire,

and urban expansioridaho Department of Fish and Garh@91). However, winter snow conditions in Idaho often

reduce availability of a8l lj dzr § S SAYGSN) F22Ray GKdzA fAYAGAY3I GKS 0ANRAC

Dense shrub vegetation is an important component of quail habitat for roosting, winter, and escapeldaker (
Department of Fish and Gand®91). Quail are primarily herbivorous, consuming seédgs, flowers, and green
vegetation; invertebrates are also consumed, mostly by adult females and young chicks (Gutiérrez and Delehanty
1999, Pope et al. 2002, Zornes and Bishop 2009).

CALIFORNIQUAIL

California quail were introduced into Idaho, prdita as early as the late 1800s. They occur in the northern, south
central, and southwestern portions of the stgteigure5). California quail are highly dependent on protective,

brushy escape cover. In some areas of their range in Idaho, rocky outcsogsraVvide escape cover. In addition,

quail require a mix of open feeding areas, and dependable water sources (Zornes and Bishop 2009). Access to
water is critical in the summer and fall when quail chicks are young, before winter precipitation beginsidLeop
1977). California quail diets consist primarily of bréaafed plants andeeds (Leopold 1977, Zornes and Bishop
2009). Invertebrates are utilized to varying degrees by location and availability (Leopold 1977, Blakely et al. 1988),
but comprise a majoportion of young quaitiiets (Leopold 1977).

Land usepracticescan dramatically affect California quail abundance. Appropriate levels of grazing, adequate
sources of water, farming practices that leave cover, maintenance of adequate brushy escapenemegyrement

of fire and logging, and disking to provide open habitat and promote preferred food growth have been shown to
potentially increase California quail numbers (Zornes and Bishop 2009). The range of California quail in Idaho likely
expanded in corert with land-use changes such as fleodgated farmland, animal feed lots, and increases in

weedy annuals (Leopold 1977); however, as irrigation methods transition from flood irrigation to -pévér

irrigation, the range of quail is likely to constriCalifornia quail populations continue to thrive in increasingly
urbanized areas where they are often fed during the winter.

California quail are usually found in coveys, except during the breedisting seasondhhoDepartment of Fish

and Gamel991) where they typically exhibit a monogamous breeding strategy (Zornes and Bishop 2009). Quail
will renest a second or third time if a nest is destroyed before hatching. Broods from renesting attempts will hatch
later, and are typically smaller than thetial nest attempt (Zornes and Bishop 2009). Additionally, the male may
care for the first brood while the female produces a second cluttih Department of Fish and Garh@91,

Leopold 1977).

California quail populations typically exhibit high mortali@uail are vulnerable to both avian and mammalian
predation, but egg predation may be more significant than predation (Zornes and Bishop 2009). In one California
quail study, the average mortality rate was more than 70%. Autumn age ratios ranged froimBiafures per
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100 adults to 222 immatures per 100 adults (Raitt and Genelly 1964), and studies across their range found average
population turnover rates between 63 and 77 percent (Leopold 1977).

It is generally accepted that dramatic changes in juveniledult ratios, as seen in the fall harvest, result from
differences in weather patterns (Zornes and Bishop 2009). Abundance varies dramatically in response to weather
patterns, particularly in arid regions where production of young greatly increadewiiog wet years. California

quail in the Great Basin region fluctuate with no discernable trend, and quail are locally abundant where there is
suitable habitat (Zornes and Bishop 2009). In California quail, productivity appears to depend on soil nmoisture

late April, the proportion of breeding females over one year old, and seasonal rainfall from September through

April (Francis 1970). In the Great Basin ranges, warm, dry springs are favorable to cold, wet springs (Leopold 1977).

NORTHERBOBWHITEQUAIL

Bobwhite quail were introduced into Idaho in the 1880s. Although their current status is unknown, limited
populations may occur in the southwestern portion of the state. Bobwhites are occasionally reported throughout
the state (daho Department of Fish ardame201&), but observations are likely confounded by paised and
released gamdarm birds. Northern bobwhite originate from the southeastern United States (Dimmick et al.
2002), and climatic conditions combined with unsuitable habitat in Idaho mmatydbpulations. Because the
distribution of this species overlaps that of California quail, it is included as part of the aggregate bag limit.

GAMBE QUAIL

This species was first introduced into the Lemhi Valley of Idaho in 1917. A relatively small population still occurs in

iKS @glrttSer oda2i GKS NIy3IS 2F GKS aLSOASa KlFLa y2a4 SELNY
lower Lemhi Riverrad confluence of the Lemhi and Salmon rivédalio Department of Fish and Garh@91,

Idaho Department of Fish and Ga2@1800 ® Ly GKSANIJ yF GA @S NI y3ISs DIYoStQa |jo
drainages and foothills.

DF YOSt Qa ljdzZ Af | o taypretipitdid, weatherepeyider® mRestiigisucgessyand the
vegetation produced during wet years (Swank and Gallizioli 1954, Zornes and Bishop 2009). Females may not
reproduce following cold or dry winters (MacGregor and Inlay 1951). Chicks hatched detigears with

abundant vegetation tend to have higher survival rates than those hatched during dry years (Sowls 1960).

a2NIFfAGE YR adz2NBAGEE NI GSa FNBE Ffaz2z LINAYINAE& RNARGSY
abundant duringdrought, and more abundant during wet years. Timing of precipitation is particularly important
O0%2NYySa YyR . AaK2L) nnndpo® DIFYOoSEtQa ljdzZ Af | RdzZ Gaz OKAO|
avian and mammal (Zornes and Bishop 2009).

DI Y 0 §uaikh&re hunted in Idaho through 1979, but the season was closed in 1980 due to their limited
numbers, uniqueness, and high roansumptive value.

MOUNTAINQUAIL

Mountain quail are distributed throughout the mountains of the Pacific coast, western Gesaih, and

Intermountain West (Spalet al. 1991, Gutiérrez and Delehanty 1999). Mountain quail are native to Idaho, which

Aa G GKS y2NIKSFAGSNY SR3IS 2F (GKS &ALISOASAaQ RA&GNAOdzA
the Cascades hawxperienced significant declines over the last several decades (Robertson 1989, Brennan 1990,
Gutiérrez and Delehanty 1999). In Idaho, distribution is thought to be 10 percent or less of the historic distribution
(Brennan 1990). Remaining populations aoeicentrated in the Little Salmon and Salmon rivers, as well as Hells

Canyon on the Snake River. Small, isolated populations may occur in the Boise Mountains and Bennett Hills in
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southwest Idaho, and near Dworshak Reservoir in north Idatah¢Department of Fish and Gan2®17). The
current population size is unknown.

Causes of population declines are not well understand, but are largely attributed to deterioration and loss of
habitat due to intensive agriculture, livestock grazing, water impaoents, and fire suppression (Brennan 1984,
1990; Gutiérrez and Delehanty 1998aho Department of Fish and Gar@@17).Since completion of the 1991

1995 Planthe Department has sponsored several research and monitoring studies focused on mountain quail
(e.g., Heekin et al. 1994, Stephenson et al. 2011), but these studies were not able to identify causes of past
population declines in Idaho. The Department has also supported mountain quail reintroductions (e.g., Gillette
2009, Stephenson et al. 2011, Tedyal. 2013), but these shetérm projects likely did not result in the
establishment of new populations or expansion of current populations.

Mountain quail inhabit brushy, earsuccessional habitats, often within coniferous forests and on steep slopes
(Gutiérrez 1977, 1980; Brennan et al. 1987; Gutiérrez and Delehanty 1999). In the western part of their range,
habitat requirements are largely met in open or recently logged forests and chaparral vegetation (Gutiérrez 1977,
Brennan 1984, 1990). Within thmore arid landscapes of their eastern range, mountain quail are found in dense
shrubs in riparian draws (Ormiston 1966, Brennan 1990). In all habitats, mountain quail prefer dense and tall
shrubs, within close proximity to water and escape cover (Ormis8@®, Gutiérrez 1980, Brennan 1984, Brennan

et al. 1987).

Mountain quail typically move between breeding and winter ranges, with birds moving up in elevation to nest and
returning to lower elevations in winter (Zornes and Bishop 2009). Mountain quabiegimultaneous double

clutching, with females and males independently incubating clutches and brooding chicks (Pope 2002, Beck et al.
2005). The first, and often larger, clutch is usually incubated by the male (Delehanty 1995, Beck et al. 2005). Nests

in Idaho are well concealed by shrubs, grasses, logs, or rocks and hatch in late June to early July (Heekin et al. 1994,
Beck et al. 2005). One Idaho study found nest success at 77% for 13 nests (Heekin et al. 1994).

Like most quail species, mountain quzlve high annual mortality and relatively short individual lifespans. Two
studies reported annual survival of raeiollared birds at around 42% (Pope and Crawford22@@ephenson et al.
2011). High winter mortality has been documented during cold wintétis deep snow (Gillette 2009, Stephenson
etal. 2011).

The nountain quail is classified asSpecies of Greatest Conservation Niegthe Idaho Department of Fish and

Gameandl NB Ay Of dzZRSR Ay (KS 5SLJI NI YiSayidiDegamennofFish 4nd Gam& 2 A f Rt A
2017).A recent petition to list eastern populations of mountain quail under the Endangered Species Act was ruled

to be not warranted (U.S. Fish and Wildlife Service 2003). The hunting season for mountain quail has been closed

in Idato since 1984.

HARVEST

Limited research has been conducted on how harvest affects quail populgpartisularly species other than
bobwhite quail. Under fixed regulations that allow liberal bag and possession limits, variations in quail abundance
seem todetermine harvest at a regional and state level (Guthery et al. 2004), and minor regulatory changes may
be biologically inconsequential (Peterson 2001, Guthery et al. 200 study found quail harvest was best
predicted by quail abundance, hunters, amgnter days astatewide and regional levelspivever, some regional
harvest was predicted solely by hunter effért¢ 2 YS6S1 S Ff® nwnanmpo

Overharvest may occur in localized areas where regulations cannot limit harvest at the same spatial scale where
hunth y 3 200dzNB 0¢2YS6S]T SiG Ffd wampO® LY FRRAGAZ2YZ &a0GdzRA:
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found that it is possible for harvest to be additive to natural mortality, and can significantly lower spring breeding
densities (Williams et aP004, Rolland et al. 2010). Late season harvest is likely more additive than early harvest
(Pollock et al. 1989, Peterson 2001). In years with lower quail populations, resident hunters appeareguiaté
harvest by reducing the number of days huneetd number of quail harvested (Peterson and Perez 2000, Williams
and Applegate 2012). Nenesident hunters do not appear to selgulate harvest based on quail population size
(Williams and Applegate 2012).

In Idaho, quail harvest primarily consists afifdrnia quail, but may include an unknown number of bobwhite
quail. FFom 20082017, approximately 9,300 hunters spent 49,300 days to har823200 birdsannually; harvest
rangedfrom 61,000 to 117,200 birds (Appendix B). The number of birds harvestathpdy hunters has

averaged 1.81 from 20022017 (Figure 6 The number of quail hunters and harvest has generally declined since
the early 2000s.
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CHUKAR

Chukars are a game bird native to Asia, and were first introduced into Nez Perce County, Idaho in 1933.
Subsequent releases of game farm birds into unoccupied habitat established chukars throughout most suitable
habitat in Idaho by 1957Idaho Department of Fish and Garh@91; Figure).

Chukars are capable of surviving in habitat degraded by invasive annual grasses and wildfire, and threats to their
habitat are not as significant compared to other upland game birds (Knetter et al. 20dwgver, some research

has found chukar use habisatlegraded by exotic plants less tHaabitats comprised of native shrubs and

perennial grassef.indbloom et al. 200&Knetter et al. 201)7 In North America, the Great Basin is similar to chukar
habitat in India, Pakistan, Afghanistan, and China (Chsste 1970). Chukars typically utilize areas of steep
topography with cliff formations, rocky outcrops, talus slopes, and canyon bottoms with riparian vegetation. Cover
is usually provided by rocky outcrops, talus slopes, and vegetation. Roosting sitéssaieassociated with rock
outcrops and the periphery of talus slopes (Knetter et al. 2017). Habitat selection varies by season, with shrub
cover types selected more often in summer (Lindbloom et al. 2004).

Chukars forage on the ground, often scratchiogincover seeds or shoots and bulbs. Food items vary across
chukar range in North America, but chukars commonly eat seeds and green leaves of cheBtgrass (

tectorum) shoots, redstem filaregefodium cicutariuhand fiddleneckAmsindia spp.) seedsand bulbils of

prairie star Lithophragmaspp.) (Walter and Reese 20@urchwell et al. 2004&netter et al. 2017). Insects are

also important, especially to young birdddho Department of Fish and Garh@91). Some research suggests that
chukars alsanigest a concerning amount of lead shot (Walter and Reese 2003, Weiner et al. 2009, Bingham et al.
2015), which has been shown to lead to chukar mortality (Bingham 2011).

Water is a fundamental requirement for chukars, and dependence on free water varteadof year, amount of
precipitation, and moisture levels in food items (Knetter et al. 2017). Distribution of chukars during summer and
early fall is largely determined by availability of water, and large groups may gather at water sédabes (
Depatment of Fish and Gam#991). Chukars will utilize rivers and streams, springs, seeps, and water
developments to obtain water (Christensen 1970), but require adjacent shrub cover for protection from predators
(Larsen et al. 2007In the past, artificial &ter sources were installed to benefit chukar, but in one study providing
water did not improve chukar productivity, survival, or availability to huntitsst birds concentrated around

water in the summer; however, some chukar appeared to live independfesiirface water sources (Shaw 1971).
Water dependence is likely site specific, and high dietary moisture of chukar food items may reduce the necessity
of free water sources (Larsen et al. 2010).

Cold winters with a high snow pack can be a critical pefdodhukar. During winter, soutfacing slopes and

ridges that stay relatively snow free are importatitagho Department of Fish and Garb@91). Chukars can dig

through less than 8 inches of snow for food (Ahlborn 1990), but when snow becomes too deep they will move to
southfacing slopes or lower elevations to find food (Knetter et al. 2017). Environmental conditions play an
important rolein annual chukar population fluctuations (Christensen 1996), and population highs can be nearly 10
times greater than lows (Molini 1976).

Chukars form breeding pairs between February and March, and nest initiation is determined by photoperiod,
temperature, and food availability. In years of limited resources, chukars may not initiate nests and reproduce
(Knetter et al. 2017). When conditions are extremely poor, coveys may reassemble without attempting to nest
(Christensen 1996). Nests are depressionségtiound lined with vegetation and feathers; and are often hidden

in rocks or under shrub and grass cover (Lindbloom et al. 2003, Knetter et al. 2017). If the nest fails, females will
attempt to renest (Christensen 1970). Weather is thought to be imporitashukar reproductive success affecting
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food availability and covgKnetter et al. 2017); however, heavy precipitation and cold weather during early brood
rearing may result in increased chick mortality, as research suggests for other partridge §patéss1973,
Giordano et al. 2013, Bro et al. 2014).

Chukars are prey to both avian and mammalian predators (Christensen 1996). In one study, chukar survival ranged
from 3-19%, with nearly half of the predation events coinciding with autumn raptor migrgRmbinson et al.
2009).

HARVEST

Little published research exists on harvest effects on chukar populafRmisnson et al. (2009) concluded that
hunting take in Utah is relatively small and likely compensatory. High bag limits and long seasons thalvly pro
been justified by the rapid expansion of thpecies since its introduction.

Chukar hunting seasons have been liberal and provide comdilterecreation for the publidMost hunting occurs
in the Southwest, Magic Valley, and Clearwater regions. R@®8-2017, approximately 8,800 hunters spent
47,200 days to harvest 56,800 chukars annually; harvest ranged from 33,700 to 78,600 birds (Appdatix
number of birds harvested per day by hunters has averaged 1.35 fromZ0I0 (Figure8). Chukar harest and
the number of chukar hunters declined during the late 2000s, but have been relativelg &faltthe last decade
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